with physiological changes, we visualized the dynamic than motility in control, nondeprived animals ( Figure 1E ; control, 147 spines, 8 cells, 6 animals; deprived, 221 structural properties of synapses by imaging dendritic spines in vivo. Spines from the apical arbor of layer spines, 4 cells, 4 animals; p Ͻ 0.0001). This indicates that sensory deprivation in a fully innervated, yet plastic, V pyramidal neurons were imaged using two-photon microscopy ( Figures 1A-1D ) at the height of the critical cortex was able to initiate a rapid sequence of events leading to increased structural dynamics at the level of period (P28-29) (Gordon and Stryker, 1996) either with or without short-term monocular deprivation (2-3 days, individual spines. Such an increase in spine dynamics may reflect structural destabilization of a population of starting on P26). Spine motility in the binocular region of V1, contralateral to the deprived eye, was 35% higher spines whose function is affected by visual deprivation.
This, in turn, could precede a change in spine density (Kirov et al., 2004) 3B ). These comdeprivation revealed no significant differences in averpartments were defined either as a distance from the age spine dimensions ( Figure 1F ) between control and soma or as a distance from the pial surface, though both deprived spines. This indicates that, unlike spine motilmethods gave similar groupings and identical results. ity, it may be difficult to detect subtle changes in spine With this compartmental analysis, the population of morphology following brief periods of deprivation. This spines closest to the cortical surface, which are closest further suggests that an analysis of spine morphology in laminar location to the population visualized in vivo, in a fixed preparation could overlook an early indicator increased their motility ‫%02ف‬ following deprivation as of potential structural remodeling that is only observed compared to nondeprived spines (control, 297 spines, by examining the dynamic properties of spines. Figure 2D ). This suggests that the mechathey are likely to contribute to the remodeling of horizontal connections in these regions (Callaway and Katz, nism which induces structural rearrangement at the level of dendritic spines after monocular deprivation is pre-1990, 1991). The mouse primary visual cortex is dominated by conserved in the acute slice preparation.
As with the in vivo analysis, the elevation of spine tralateral eye inputs and consists of a medial monocular zone, which receives exclusive input from the contralatdynamics was not accompanied by a change in average spine length, neck diameter, or head diameter (Figure eral eye, and a lateral binocular zone, which receives inputs from both eyes (Antonini et al., 1999) . All of the 2F). Interestingly, a direct comparison between spine morphologies in vivo and in the acute slice preparation previously described changes in spine motility were obtained from spines in the binocular region. However, in showed significant differences; average spine length was shorter (p Ͻ 0.01) and head diameters were larger order to clarify whether the laminar effects of monocular deprivation were due to reduced synaptic activity or (p Ͻ 0.001) in vivo. Also, the prevalence of thin spines was nearly twice as high in the acute slice (11.5% of were induced by competition between deprived and nondeprived inputs, we further examined spine motility total in vivo, 21.6% of total in acute slice), and there was a dramatic increase in the number of filopodia (0.5% in the monocular segment of V1 following short-term deprivation. Spine motility in the superficial part of the of total in vivo, 7.7% of total in acute slice). These results are consistent with the finding that spines are longer dendritic arbor, while elevated in the binocular zone, Tashiro 
